Study objective -To examine the impact of a comprehensive periodic health examination programme on health care utilisation and costs in a working population. Design -A cohort method was used to observe the trends in health care utilisation and costs for a group of local government employees from 1 The impact of periodic health examination programmes on health care utilisation and costs is largely unknown, especially in the working population. Although there is a belief that periodic health examination can increase utilisation or costs, or both," 2 little published evidence is available. In a nine year controlled trial conducted in the general population, slightly higher consultation and hospital admission rates were found in the study group which underwent two multiphasic screenings.3 In another controlled trial, also conducted in the general population, Dales et a14 found no difference in the use of outpatient clinic services and hospital admissions between a study group, which was urged to take multiphasic health check ups, and a control group, which was not. This lack of difference, however, may partly stem from the fact that many of the control subjects also had check ups.' At the end of the 11 year study period, 83 6% of the study subjects had had check ups, compared with 59 4% of the control subjects: the average number of check ups was 5 2 per study subject but 2 0 
Abstract
Study objective -To examine the impact of a comprehensive periodic health examination programme on health care utilisation and costs in a working population. Design -A cohort method was used to observe the trends in health care utilisation and costs for a group of local government employees from 1 February 1986 until 31 January 1992, during which time (in 1988) a comprehensive periodic health examination programme had been introduced. Health care utilisation was measured by a claim rate per employee (number of claims in a year divided by number of employees) and a utilisation rate per 100 employees (number of employees who submitted at least one claim in a year divided by number of employees x 100). Health care costs were measured by claim costs per employee (total cost of claims divided by number of employees). National and prefectural changes in per capita health care costs were used for the adjustment of claim costs. Internal comparisons were made in relation to the intensiveness of the periodic health examinations administered before the introduction of the comprehensive programme.
Setting -Fukuoka Prefecture, Japan. Participants -A total of 19 146 local government employees (12 455 men, 6691 women) who worked in small cities, towns, and villages in Fukuoka Prefecture throughout the study period participated.
Main results -Both the claim and utilisation rates showed an increase in 1988 when the comprehensive programme was introduced. After adjustment for the national changes in per capita health care costs and the aging effect of the study participants, substantial increases in claim costs were noted after introduction of the comprehensive programme. The programme had a greater but short term effect of increasing the health care utilisation of those who had received less intensive periodic health examinations before 1988, but no similar effect on claim costs was noted. increase became moderate, but the utilisation rate stayed high. Figure 3 shows the trends in claim costs per employee. In the unadjusted figures, larger increases were seen in 1988 and thereafter, compared with 1987. The excess increases in the observed over the predicted claim costs were significant in 1989 and thereafter (p<0 01), with an insignificant excess of 2931 yen (p=0 1207) in 1988.
Conclusions
When the claim costs were adjusted for national changes, a different pattern emerged. The adjusted line showed only a slight increase from 1986 to 1987, which can be regarded as the effect of one year of aging of the study participants. In contrast, from 1988 until 1991, there were large increases, which reflect rhe effect of subjects' aging and, most importantly, the probable effect of the comprehensive periodic health examination. In the adjustment for aging, we assumed that the increase in health care costs attributable to aging was: to aging was 0-0295 in 1987, 2x0-0295 in 1988,.. ., and 5 x 0-0295 in 1991. After these were used for further adjustment of claim costs that had already been adjusted for the national changes, the adjusted line still showed substantial increases compared with the adjusted claim costs in 1987. The net increases were 9061 yen in 1988 (p<005), 14 798 yen in 1989 (p<00 1), 25 603 yen in 1990 (p<0 0001), and 32 475 yen in 1991 (p<00001), which can be attributed to the comprehensive programme.
As an alternative, the claim costs were adjusted by using the annual changes in per capita health care costs from another health insurance plan in the same prefecture. The trend line adjusted for the prefectural changes was similar to the line adjusted for the national changes, except that in the former, the adjusted claim costs in 1987 were lower than the claim costs in 1986 (86 360 v 87092 yen).
Different effects of the comprehensive periodic health examination on the claim rate were noted between the less intensive group and the intensive group (fig 4) . Although the claim rates were not significantly different between the two groups when averaged over the six year period (p = 0 3826), a larger increase in the less intensive group was detected in 1988 (p = 0-0265). The less intensive group also showed a larger increase in the utilisation rate in 1988 (p = 0 0029) ( fig 5) . This increase reversed the the comprehensive programme on the frequency of utilisation would be much greater than that observed from the claim rate if the claims had been released on a frequency basis.
Using the national or prefectural changes in per capita health care costs to adjust the claim costs enabled us to adjust for inflation of health care costs, aging of the general population, and other unknown factors that may influence the health care costs. Statistics show that regional variations in per capita health care costs are large, and Fukuoka Prefecture is located in an area where per capita health care costs are high.8 Thus prefectural data may be preferable.
The prefectural data used in this study are from another insurance plan which covers a much larger population (over 1 2 million). No periodic health examination is provided for this population. This insurance plan includes some retired employees, and the average age is higher than that of our study population. This means that using this insurance plan as a reference includes the possibility of over-adjustment of the claim costs. The fact that the adjusted claim costs in 1987 were lower than in 1986 confirmed this. Nevertheless, the adjusted costs still showed substantial increases beginning in 1988 when the comprehensive programme was introduced.
Because the study population was aging at a much faster rate than the general population, we put extra weight on aging in the adjustment. This leaves the comprehensive health programme as the only factor responsible for the increases in the trend line adjusted for both national changes in health care costs and aging of the study subjects.
The comprehensive health programme had a greater but short term effect on the utilisation rate of those who had received less intensive periodic health examinations before its introduction, but no similar effect on the costs of claims was noted. After four years, both the utilisation and costs within the population tended to be equal.
The proportions of subjects with abnormal findings detected at comprehensive health programme check ups seem extremely high. "Abnormal" in this programme was defined very broadly, however: the subjective judgment of the attending physician or any laboratory test result that was outside the normal range. In fact, less than half of those with abnormal findings were considered to deserve medical attention and referred for further investigation. The This analysis has three possible limitations. Firstly, no adequate control groups could be allocated. If some other events affected solely the study population during the study period, the conclusion might be subject to bias. Interviews with the concerned personnel did not, however, reveal any such events. Secondly, the factors used in the further adjustment for aging were somewhat arbitrary. The true effect of aging may be greater than that used. However, it is difficult to attribute all the increases in the adjusted trend to the aging effect. Finally, the study included only those who were working for the full study period and it is not clear if there were systematic differences in health status, and therefore in health care utilisation and costs, between the study participants and those not included. The person-year method is a way of taking the latter into consideration, but it requires reliable data that record precisely the movements of the population. Unfortunately, no such data are available.
In summary, the comprehensive programme played some part in increasing health care utilisation and costs. The effect on costs remained after inflation had been controlled for. When comparisons were made within the population, the programme had a greater effect of increasing the health care utilisation of those who received less intensive periodic health examinations than that of those who received intensive health examinations before the introduction of the programme., but the programme had no effect of increasing the former's health care costs. After four rounds of implementation, the programme tended to equalise the health care utilisation and costs within the population.
This study is a preliminary analysis and further studies are needed to confirm its impact on health care utilisation and costs, preferably by using a comparable population in which no such programme is administered as a comparison group. In addition, the observation should be extended to a longer period. We believe that these findings are not necessarily criticisms of the programme; rather, they are helpful to health policy makers, health promoters, and administrators planning such programmes.
